Sixty-one cases of lung cancer have been recorded in persons with asbestosis (Boemke, 1953 ; Hueper, 1952) since Lynch and Smith (1935) reported the first case. In view of the infrequency of asbestosis, this large number of cases suggests-but does not prove-that lung cancer is an occupational hazard of asbestos workers. The strongest evidence that it may be a hazard has been produced by Merewether and by Gloyne. Merewether (1949) found that lung cancer was reported at necropsy in 13-2% of cases of asbestosis (31 out of 235) but in only 1-3% of cases of silicosis (91 out of 6,884) and Gloyne (1951) , on personal examination, found lung cancer in 14*1% of necropsies on subjects with asbestosis (17 out of 121) against 6.9% in silicotics (55 out of 796). Neither author gave full details of the sex composition of the groups examined, but since women form a higher proportion of asbestos workers than of persons employed in occupations liable to give rise to silicosis (coal-miners, stonemasons, pottery workers, foundrymen, metal grinders) and since lung cancer is less common among women, the differences in the proportions of cancer cases cannot be accounted for by differences in sex distribution. In fact the proportions which are more properly comparable with the findings in silicotic subjects are the proportions of lung cancer found among men with asbestosis, 17.2% in Merewether's series and 19.6% in Gloyne's.
Animal experiments are inconclusive. A positive result was reported by Nordmann and Sorge (1941) who found that of 10 mice which had been exposed to asbestos dust and survived for 240 days, two developed lung carcinoma. Smith (1952) , however, considers that one of the " carcinomas " was, in fact, an example of squamous metaplasia and that the other, an adenocarcinoma, may have developed spontaneously from the common mouse adenoma. A negative result has been reported by Vorwald and Karr (1938) . The majority of workers (cited by 81 Hueper, 1952) Sciences, 1953) . A minority, however, remains sceptical (Cartier, 1952; Warren, 1948) , and, according to Hueper (1952) (Asbestos Industry Regulations, 1931) and the precautions taken to prevent dust dissemination in the works had become effective by the end of the following year. All the subjects in whom the two diseases were found together had been employed for at least nine years under the old conditions, and although 11 of the 15 men and women died within 30 years of their first exposure, the association of the two conditions has not yet been found in any person taken into employment during the last 31 years . It is, therefore, possible that the reason more cases were not found in the second half of the period is that reduced exposure to dust has already begun to lessen the incidence and severity of asbestosis.
Method of Estimation of Risk
Although the necropsy data shown in Tables 1  and 2 suggest (1) that some groups of asbestos workers have suffered an increased risk of lung cancer, and (2) that the risk may now have decreased, it is not possible to be certain of either of these propositions without a more detailed knowledge of the whole mortality experience of the workers. The first proposition has, therefore, been tested by comparing the mortality experienced by that section of the male employees of the works referred to above, who had worked for at least 20 years in " scheduled areas "*, with the mortality recorded for all men in England and Wales; and the second proposition by comparing the incidence of lung cancer among men employed for different periods under the pre-1933 conditions. The investigation was limited to the small group of men who had been employed for at least 20 years, since the labour involved in searching out the individual records of * By " scheduled areas " is meant those areas where processes were carried on which were scheduled under the Asbestos Industry Regulations of 1931 as being dusty.
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men employed for shorter periods would be disproportionately great and, so far as was known from Table 2 , would be comparatively unrewarding.
The date of birth, date of completing 20 years' work in the " scheduled areas ", and, where applicable, date of ceasing employment and date and cause of death were obtained, for each man, from the records of the firm's Personnel Officer. Full details were, in most instances, already available for the men who had ceased employment as well as for the greater number who continued to be employed, since some of those who had left were registered as having asbestosis and the attention of the firm had been drawn to the death of others, in view of the possibility of the cause of death being industrial in origin. All the remaining men were successfully traced and the relevant details obtained. This was not difficult since, by limiting the study to men who had been employed in one place for 20 years, few were found to have changed their job or to have moved out of the region.
From the data the numbers of men alive in each five-year age group were counted separately for each of the years from 1922 (the first in which a man was recorded as having had 20 years' service) to 1953. A man who had completed the 20 years before the beginning of a year and who was alive at the end of it was counted, for that year, as one unit; a man who completed the period before the beginning of a year but who died during it, and a man who completed the period during a year and who survived to the end of it, were each counted, for that year, as half a unit; the one man who died the same year as he completed his 20-year period was counted as a quarter of a unit.
The causes of death were recorded as they were given on the death certificate or, when available, as they were finally determined by necropsy. The causes were classified in five categories (see Table 4 ), and the numbers in each category were then compared with those which might have been expected to occur by multiplying the numbers of men alive in each fiveyear age group by the corresponding mortality rates for men in England and Wales over the same period. Because of the small numbers, however, the populations were not considered separately for each year, but were added together to form five groups living in the periods 1922-33, 1934-38, 1939-43, 1944 48, and 1949-53 , and the mortality rates used for each group were those for the years 1931, 1936, 1941, 1946, and 1951 1950, 28% in 1951, and 22% in 1952) .
Results
The number of men studied was 113; the numbers of man-years lived in each of the five periods in each age group are shown in Table 3 . The total number Table 4 . From Table 4 it appears that the men who had been exposed to asbestos dust suffered an increased mortality from lung cancer, other respiratory diseases and cardiovascular diseases, in association with asbestosis, but that their mortality from other diseases was close to that expected. Four explanations of the findings are possible: (1) that all the men who had died of lung cancer were recorded because of interest in the condition, but that some of the records of other men dying of other diseases or still alive were omitted, with consequent underestimation of the expected number of deaths; (2) that lung cancer was incorrectly and excessively diagnosed among the asbestos workers; (3) that lung cancer was insufficiently diagnosed among the general population of England and Wales; or (4) that the asbestos workers studied suffered an excess mortality from lung cancer.
It certainly cannot be claimed that the records of the Personnel Office were necessarily complete, but they were believed to be complete and no deficiency on this score would account for the total excess of deaths unless it were so gross that more than half the defined population had been omitted. Moreover, the number of deaths due to conditions unrelated to asbestosis was close to the estimated number and this is unlikely to have happened unless the population had been estimated approximately correctly and the deaths from all causes fully reported.
All the 11 deaths attributed to lung cancer were confirmed by necropsy and histological examination so that the excess number cannot be attributed to incorrect diagnosis among the group of asbestos workers. Some of the excess may well be due to an underestimation of the expected deaths since part of the increase in mortality attributed to lung cancer over the past 30 years is certainly due to improvements in diagnosis and in therapy (Doll, 1953 
Summary
The cause of death, as determined at necropsy, is reported for 105 persons who had been employed at one asbestos works. Lung cancer was found in 18 instances, 15 times in association with asbestosis. All the subjects in whom both conditions were found had started employment in the industry before 1923 and had worked in the industry at least nine years before the regulations for the control of dust had become effective.
One hundred and thirteen men who had worked for at least 20 years in places where they were liable to be exposed to asbestos dust were followed up and the mortality among them compared with that which would have been expected on the basis of the mortality experience of the whole male population. Thirty-nine deaths occurred in the group whereas 15-4 were expected. The excess was entirely due to excess deaths from lung cancer (11 against 0-8 expected) and from other respiratory and cardiovascular diseases (22 against 7-6 expected). All the cases of lung cancer were confirmed histologically and all were associated with the presence of asbestosis.
From the data it can be concluded that lung cancer was a specific industrial hazard of certain asbestos wqrkers and that the average risk among men employed for 20 or more years has been of the order of 10 times that experienced by the general population. The risk has become progressively less as the duration of employment under the old dusty conditions has decreased.
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